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1. Current literature highlights
1.1. FKBP12 Inhibitors
Immunophilins are enzymes that possess peptidyl-prolyl
isomerase (PPIase) activity, and that also bind the
immunosuppressant drugs FK506, cyclosporin A, and
rapamycin. Small molecule ligands for the immunophi-
lin FKBP12 show promise as a powerful new strategy
for treating degenerative disorders of the nervous
system. These compounds posses potent neurotropic
actions in vitro and in vivo, and promote structural and
functional recovery in animal models of neurodegenera-
tive disease. Studies were undertaken to explore the
therapeutic utility of various classes of FKBP12 ligands
using combinatorial chemistry techniques.1
A library of 120 compounds was synthesised on
Argogel-polystyrene resin using an acylsulfonamide
linker. The library compounds were screened for inhibi-
tion of rotamase activity of FKBP12 using N -succinyl
Ala-Leu-Pro-Phe p-nitroanilide as substrate, and using
an animal model of Parkinson’s disease (N -methyl-4-
phenyl-1,2,3,6-tetrahydropyridine (MPTP) lesioning of
dopaminergic neurons in mice). One of the most potent
compounds isolated was (i) which possessed a Ki of 1100
nM. This work has provided novel and potent leads
worthy of further investigation.
1.2. Subtype selective retinoids with reduced toxicity
Retinoids, the natural and synthetic analogues of all-
trans retinoic acid, have a variety of potent biological
activities including induction of cellular proliferation,
differentiation and apoptosis, as well as causing devel-
opment changes. It has been shown that the biological
effects of retinoids are mediated by the activation of
retinoic acid receptors (RARs) which are ligand-depen-
dent gene transcription factors. There are three distinct
receptor subtypes (RARa, b, and g) which possess
considerable homology in their ligand binding domains.
Although retinoids are thought to have great therapeu-
tic potential, the clinical use of retinoids is primarily
limited to treating dermatological diseases and some
cancers, in which the agents may have both chemother-
apeutic and chemopreventive applications. Due to toxic
effects of retinoids, recent research has focused on the
synthesis and development of subtype-selective reti-
noids. The present work has focused on the synthesis
of 2,5-disubstituted pyrrole derivatives as selective
RARa agonists and their inhibitory activity of LPS-
induced murine B-lymphocyte proliferation.2
A small library of 57 compounds was synthesised on
Wang polystyrene resin in an attempt to identify
inhibitors of LPS-induced mouse B-lymphocyte prolif-
eration. One of the most potent compounds found was
(ii) which possessed a relative IC50 for RARa (the IC50
of the compounds divided by the IC50 of all-trans
retinoic acid) of 16. This compound was also selective
over RARb and RARg. This work has produced
modestly potent inhibitors against LPS-induced mouse
B-lymphocyte proliferation and this class of compounds
warrants further investigation.
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2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
A novel furan-based scaffold, 5-hydroxymethylfurfural,
has been identified for the generation of combinatorial
libraries using a template-directed approach on solid
phase. This scaffold has been utilized to afford furan-
based bi-heterocyclic structures with extensive chemical
diversity using cycloaddition, multicomponent and
cyclisation reactions.3
Two methods for effecting radical cyclisation reactions
of solid-supported 1,6-dienes are described. Additions of
thiophenol and p-tolyl benzeneselenosulfonate have
each been achieved with a concomitant 5-exo-trig
radical cyclisation leading to the formation of highly
functionalised cyclopentanes.4
A new and easy protocol for the formation of sub-
stituted 4,5-dihydro-1,2,4-triazin-6(1H )-ones was devel-
oped on solid support. The heterocyclic compounds
were formed by nucleophilic reaction of hydrazine on
thioamide esters. As cyclisation was concomitant with
cleavage from the support, substituted 4,5-dihydrotria-
zinones were obtained in high purity.5
The solid-phase synthesis of pyrrolidine and pyrrole
derivatives using polymer-supported a-silylimines has
been described. Polymer-supported azomethine ylides
were generated from the corresponding a-silylimine by
thermal 1,2-silatropy onto the imine nitrogen or by
treatment with a trifluorosilane as a quaternization and
desilylation reagent, and the resulting species were then
reacted with dipolarophiles to give five-membered
heterocycles.6
The combinatorial synthesis of oligo(phenylene ethynyl-
ene) tetramers, both in solution and on solid support
using an iterative sequence, coupling of aryl halides to
alkynes under Sonogashira conditions, has been
described. Five monomers functionalised with electron-
donating or electron-withdrawing groups were synthe-
sized, and used to generate a library of 25 trimers in a
solution-phase based process. A library of 24 tetramers
was prepared by subsequent protodesilylation and
coupling with the alligator clip 4-iodo-1-thioacetylben-
zene.7
2.2. Solution-phase synthesis
A facile route to benzoxazoles has been developed using
microwave-assisted dielectric heating. The ease of synth-
esis and workup allowed the parallel synthesis of a 48-
membered library of benzoxazoles quickly and effi-
ciently.8
Amino acids with three points of diversity generated
from the Petasis boronic acid/Mannich reaction can be
used as one of the four components of the Ugi
condensation to prepare six dimensional libraries of
dipeptide amides.9
A fast and useful parallel synthesis approach to 4-
amino-2,6-dialkylamino-pyridines has been described
starting from commercially available 2,6-difluoro-3,5-
dichloro-pyridine. Both symmetrical and unsymmetrical
derivatives have been synthesized in two or three steps
respectively in good yields. The method described is
mild, adaptable to combinatorial purposes and applic-
able to a variety of amines.10
2.3. Solid-supported reagents
The triazacyclononane macrocycle has been linked to
the soluble polymer monomethoxy poly(ethylene) glycol
and its copper(II) complex efficiently catalyzes the
hydrolysis of a model phosphodiester. The catalyst,
easily recovered from aqueous solution, shows no
appreciable loss of activity when recycled three times.11
New ammonium and alkylammonium salts derived
from a polymeric N -hydroxysuccinimide (P-HOSu)
have been prepared and used for the amidation of
carboxylic acids and amino acids mediated by 1-ethyl-3-
(3?-dimethylamino-propyl)carbodiimide hydrochloride
(EDC). These polymer-supported ammonium salts
afforded the corresponding amides in good yield, with-
out detectable a-racemisation and with easy recovery of
the P-HOSu after the amidation reaction, being espe-
cially suitable for the amidation of Fmoc-protected
amino acids.12
A new reagent immobilized on solid support allowing
for solid-phase synthesis of oligonucleotides with a 3?-
terminal phosphorothioate monoester has been
described. The support is compatible with phosphor-
amidite chemistry for automated oligonucleotide synth-
esis.13
2.4. Novel resins, linkers and techniques
Aminothiols were attached through their thiol group
onto the 4,4?-dimethoxytrityl (Dmt)-, 4-methoxytrityl
(Mmt)-, 4-methyltrityl (Mtt)-, trityl (Trt)- and 2-chlor-
otrityl (Clt)-resins. The new resins were used in the solid-
phase synthesis of aminothiol containing peptides utiliz-
ing N -Fmoc amino acids. The synthesized peptides were
cleaved from the resins by treatment with trifluoroacetic
acid (TFA) solutions using triethylsilane (TES) or
ethanedithiol (EDT) as scavengers.14
A novel linker for the solid-phase synthesis of secondary
amines based on an intramolecular cyclisation has been
developed. The linker allows for a stepwise built-up of
the secondary amines on the support. The feasibility was
demonstrated in the parallel synthesis of a small set of
different secondary amines.15
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A mini-library of 12 quinoline derivatives was synthe-
sized in the presence of 0.1/0.5 equiv. of diphenylpho-
sphate without any solvents. Each compound was
obtained with high yield in 4 min of microwave
irradiation.16
2.5. Library applications
Screening combinatorial libraries for inhibition of
Paxillin binding to the cytoplasmic tail of the integrin
a4 provided the first inhibitors of this protein-protein
interaction implicated in enhanced rates of cell migra-
tion and chronic inflammation. The most potent lead
structure was shown to inhibit a4b1-mediated human
Jurkat T cell migration in a dose-dependent manner,
and emerged from a library that was prepared in two
formats: (1) a traditional small mixture format com-
posed of 100 mixtures of 10 compounds and (2) a
positional scanning library.17
An efficient method to synthesize a solution-phase
combinatorial library of 1-aryl-4,6-diamino-1,2-dihy-
dro-1,3,5-triazines was developed. Screening of the
library by an iterative deconvolution method revealed
two candidate leads which are equally active against
wild-type Plasmodium falciparum dihydrofolate reduc-
tase, but are about 100-fold more effective against the
A16V+/S108T mutant enzyme as compared to cyclogua-
nil.18
A series of diamine and polyamine derivatives of
aspartic and glutamic acid were prepared in excellent
yields using Rink amide solid-phase synthesis. The
asparagine and glutamine derivatives were all evaluated
for their ability to inhibit Tat-TAR binding using a
FIGS cellular assay, with the polyamine derivatives
exhibiting the most promising binding activity.19
The gel retardation and FID (fluorescent intercalator
displacement) techniques have been compared for the
selection of dsDNA binding ligands from library
mixtures. The selection procedure involved the synthesis
and screening of unnatural oligopeptide libraries based
on an iterative deconvolution procedure, and a quina-
zolin-2,4-dione amino acid was identified as possessing
interesting properties for interaction with dsDNA.20
Solid-phase synthesis and SAR of aVb3-receptor antago-
nists based on a N1-substituted 4-amino-1H-pyrimidin-
2-one scaffold have been described. The most potent
compounds exhibited IC50 values towards aVb3 in the
nano- to sub-nanomolar range and high selectivity
versus related integrins like aIIbb3.21
The design and synthesis of a combinatorial library
based on a 4-aryloxyproline scaffold with tyrosine as the
aryl portion is described. A 1728 member library was
prepared using the split-pool method to generate pools
of compounds and screening of the library mixtures
followed by deconvolution led to the discovery of novel
inhibitors of TNF-a induced apoptosis.22
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